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FUTURE LFV experiments

MEGII

Mu3e

COMET Mu2e

µ+ ! e+�

<latexit sha1_base64="f/5dfvrGf8I92nqORTUIZervzos=">AAACFHicbVDLSsNAFJ3UV62vWJdugkUQlJJIQd0V3bisYB/QxDKZ3LRDZ5IwMxFL6G+4dKsf4U7cuvcb/AmnbRa29cAwh3Pu5d57/IRRqWz72yisrK6tbxQ3S1vbO7t75n65JeNUEGiSmMWi42MJjEbQVFQx6CQCMPcZtP3hzcRvP4KQNI7u1SgBj+N+RENKsNJSzyy7PH04dVVsgf76mHPcMyt21Z7CWiZOTiooR6Nn/rhBTFIOkSIMS9l17ER5GRaKEgbjkptKSDAZ4j50NY0wB+ll093H1rFWAiuMhX6Rsqbq344McylH3NeVHKuBXPQm4n9eN1XhpZfRKEkVRGQ2KEyZpU+dBGEFVABRbKQJJoLqXS0ywAITpeOam+L7/EzqwwYQjEs6HWcxi2XSOq86terVXa1Sv85zKqJDdIROkIMuUB3dogZqIoKe0At6RW/Gs/FufBifs9KCkfccoDkYX79S1p4s</latexit>

µ+ ! e+e�e+

<latexit sha1_base64="0XesUHc3H04izi9aZ4N+wWLK1J8=">AAACFXicbVDLSsNAFJ3UV62vapdugkUQqiWRgrorunFZwT6gSctkctsOnUnCzEQIpd/h0q1+hDtx69pv8CectFnY1gPDHM65l3vv8SJGpbKsbyO3tr6xuZXfLuzs7u0fFA+PWjKMBYEmCVkoOh6WwGgATUUVg04kAHOPQdsb36V++wmEpGHwqJIIXI6HAR1QgpWW+sWSw+NexVGhCb0K9C7Sr18sW1VrBnOV2BkpowyNfvHH8UMScwgUYVjKrm1Fyp1goShhMC04sYQIkzEeQlfTAHOQ7mS2/NQ81YpvDkKhX6DMmfq3Y4K5lAn3dCXHaiSXvVT8z+vGanDtTmgQxQoCMh80iJmpb02TMH0qgCiWaIKJoHpXk4ywwETpvBameB4/l/qwEfjTgk7HXs5ilbQuq3atevNQK9dvs5zy6BidoDNkoytUR/eogZqIoAS9oFf0Zjwb78aH8TkvzRlZTwktwPj6BeA6ndU=</latexit>

µ� +N ! e� +N

<latexit sha1_base64="3UjgA6A98pNgj/GKlGOIgCbUyt4=">AAACFHicbVDLTgJBEJzFF+IL8ehlIjExQciuIVFvRC+eCCbySNiFzA4NTJjZ3czMGgnhNzx61Y/wZrx69xv8CYfHQcBKOqlUdae7y484U9q2v63E2vrG5lZyO7Wzu7d/kD7M1FQYSwpVGvJQNnyigLMAqpppDo1IAhE+h7o/uJ349UeQioXBgx5G4AnSC1iXUaKN1E5nXBG38rmyq0MMrTzO4XI7nbUL9hR4lThzkkVzVNrpH7cT0lhAoCknSjUdO9LeiEjNKIdxyo0VRIQOSA+ahgZEgPJG09vH+NQoHdwNpalA46n6d2JEhFJD4ZtOQXRfLXsT8T+vGevulTdiQRRrCOhsUTfm2Dw6CQJ3mASq+dAQQiUzt2LaJ5JQbeJa2OL74lyZx/rQGadMOs5yFqukdlFwioXr+2K2dDPPKYmO0Qk6Qw66RCV0hyqoiih6Qi/oFb1Zz9a79WF9zloT1nzmCC3A+voFb32dAw==</latexit>

Very Intense muon beams:

108 � 1010µ/sec
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~ engineering run

~ detector construction

~similar timelines: construction nearly completed



Broad question
Are there light new physics opportunities  

at LFV experiments?

Experimental status
LFV axions

an example:
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astro-cooling LFV decaysVS
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Iodidio et al. @ TRIUMF 1988

TWIST et al. @ TRIUMF 2014

plot from Calibbi, Redigolo, Ziegler, Zupan

still gives the best bound 

as long as the axion has 

a R.H coupling to the SM

has the best limit on 

purely L.H axions!

c⌧a � Ldetector
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Broad question
Are there light new physics opportunities  

at LFV experiments?

Experimental status
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astro-cooling LFV decaysVS

Iodidio et al. @ TRIUMF 1988

TWIST et al. @ TRIUMF 2014

plot from Calibbi, Redigolo, Ziegler, Zupan

still gives the best bound 

as long as the axion has 

a R.H coupling to the SM

has the best limit on 

purely L.H axions!
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LFV axions

an example:

µ+ ! e+a
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subdominant



Mu3e-online
µ+ ! e+a
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bump hunt online

Experimental status

Future exp. proposals

µ+ ! e+a
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MEG-II fwd

with polarized muon beams

new exp proposal
new  

analysis

new trigger

LFV axions

COMET

DIO shape analysis 

µ� +N ! e�a+N
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MEG-II

missing mass

µ+ ! e+�a
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Future ground-based LFV experiments 

can exceed astrophysical limits!!!

on-going Kuno,Wu,Xing on-goingA-K PerrevoortCalibbi,Redigolo,Ziegler,Zupan



Towards a complete list of targets

Prompt decays: 
Invisible decays: see before

µ+ ! e+⌫⌫̄�0(e+e�)
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B. Echenard, R. Essig, Y. Zhong

Unexplored prompt decays with LFV? 



Future effort

More realistic experimental projections:  

1) proper detector simulations 
2) treatment of theoretical and experimental systematics (bottleneck to improve at high LUMI?)  
3) trustful comparison of the different options… 
4) displaced signals?

More complete signal coverage: 

• Studying prompt/displaced decays of light new states in LFV muon decays

Help from exp. colleagues 
Help from precision computations
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• Comparison with other PBC probes of light states in that mass range

Fernando, Hackett, McKeehan


